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These four, when they occur combined together, have long 
Besides this classical ago suggested the name of anvil cloud. 

form I may mention: 
1. Cloud wedge. 
2. Crescent. 
3. Funnel. 
4. Umbrella cloud. 
Thus far I have made use of form only and have shown that  

all clouds may be fully described according to  a uniform prin- 
ciple. But  it is not the form only which has its story to t,ell; 
on the contrary, form tells bu t  half the history of the cloucl. 
If we desire to derive all the  information possible we must take 
in the accidentals. These may be grouped under the follow- 
ing heads: 

1. Condition. 
2. Motion. 
3. Distribut,ion. 
4. C!olor. 

Condition: &lo tion : 

3. Stable. 
4. Forming. 
5. Breaking up. 
6. I n  transforniation : 

From-to. 

Distribution: 
1. Isolated. 
2. Scattered. 
:3. Flocked. 
4. Aligned. 
5. Radiate. 
6. Continuous. 
7. Coalescing. 

1. 
2. 
3. 
4. 
5 .  
(i . 

7. 
8. 

Color : 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

Slom. 
Rapid. 
Average. 
Boiling. 
Encl on. 
Broad side on. 

Aslant. 
Direction w1ienc.e. 

White. 

Blackish. 
Red. 
Yellow. 
Green. 
Iridescent,, with.  . . . 

as prevailing color. 

C h y .  

v 

The 1)rngrani of a single cloud observation will be. as followb: 
We are to determine, (1) the species aiiil \ariety;  (2) pro- 

cesbes; (3) conditions; (4) elements of motion; ( 5  ) clistribu- 
tion; ( 6 ) color; ( 7  ) configuration of isobars. 

The answers to  the firht six points are enterecl by  means of 
symboiic signs in one column of a journal, and in a coluiiln 
parallel to  this :we to he entered the configuration of ibobars. 
together wit11 the state of the weather. Regarding the con- 
figuration of isobars, it is evicleiit that  most attention must be 
paid to that  system under whose control the ohserver happens 
to be a t  the time of observntion. The final alii1 crowning 
work \\ill be the collating of the two columns. These mill in 
the course of time show repetitions, regularly recurring mho- 
ciatioils of cloucl forms and type of weather, and s~tch ~ g r r l o ~  
associntions n w  tlir r.rlu*f-ssio,i qf n loti, ( f  )zntuw: the) will form 
laws for the forecaster. By such method only shall we reach 
any practical results in cloud study. I n  way of consolation 
for those who find this method too elaborate or too difticult. I 
will quote a few lines froin Clement Ley.5 

All said then. and dour. the laud of i.louds is not eutirel) oui' ( i f  fancy. 
The art of distinguishing ant1 o f  risrfril playing tlir ili4inction.s IIC- 
tween the vaiieties o f  clout1 is not nra 
which the amateur engages Iiim+t~lf f i r  tlir 
very cursory aciluaintance with tlir laliois o 
if it i s  uot insiilious to say this o f  C+er~uan and Aiiirricnu writer+-sati&r, 
every one as to  the fact that therr is also a 5c.iencr of nryhologg. na+iwut 
though this scieuce may be. Hcw ('an practibe anil knuwle(lge lie most 
successfully promotril ? 

To this question, as put  by RIr. Ley, I mould answer: By 
systematic and detailed cloud olwervations; by attending to the 
so-called fr(Pes. 

5 Cloiidlantl. 1). 201 

I might enter into some very interesting details myself, bu t  
since it is my object to shorn that  cloud study, as a scientific 
branch of meteorology, is something more thau noting one of 
10 cloud forins opposite a given date, bu t  I will close, hoping 
tha t  some of the readers of the REVIEW will interest themselves 
in one of nature's most interesting languages and lend a help- 
ing hand in interpreting it ani1 teaching it to others. ' 

~ __  
METHODS OF FORECASTING THE WEATHER. 

A Lecture ilelivererl hp Prof. Dr J. 31 Peruter to tlie A-sociation for the Advancement of 
svieotilic K u u n l ~ d g e ,  Vienna. .Ienuar) 14. 1903. Trm~slaterl from the Vot  trage dcs 
Verpiue* L i i r  V d w i t ~ i i i ~  unti iraisseir~rl intt l i~  her Keuntuisse i n  Wicu .13d Jebrgang, 
Hf*ft 14 

Allow me to-clay to adclress yon once again on the subject 
of weather prophets, and this time to bring before you not 
only one or two kinds of weather forecasting, bu t  to give you 
a more general survey of all methods a t  present in use, be 
they r ight  or wrong, with or without results. I will keep 
strictly to the title of this lecture and give the prominent 
place to the iiiethocls of forecasting. I shall esplain them and 
subject them to critical analysis, naming a t  the same time the 
advocates of each of the various methods; in the technical inves- 
tigation, me have to  do with the value of the methods anil not 
that  of the persons. I must, lionever, at once bring promi- 
nently forward the fact that  11 e have a t  present, unfortunate- 
1y. no method bp wliich we can forecast the weather with ab- 
solute certainty even for one day in  advance, to say nothing 
of longer periuds. Thib is already self-evident from the fact 
that  we are now able to speak of many methods of forecasting, 
whereas if  there were a sure ani1 infallihle method, then i t  
woulcl be out of Illace to speak of the other methods to this 
soc,iety for the ndvniicemeiit of scientific knowledge. 

All methods of weather forecasting, not excepting those in 
use by the central meteorological offices, are based upon ob- 
serrecl weatlier conditions and have, therefore, an empirical 
founilatioii. Many of tlieiii do not elen make the slightest 
attempt to put  their methods on a theoretical basis and content 
themselves with setting u p  &'weather rules. " Even the scien- 
tific iiiethocls of profe onal meteorologists have not yet suc- 
ceeded in cleclncing a theory capable of determining in advance 
the clirtnges of the weather ah the  effect of one or several 
known causes. Only the advoc:ttes of the influence of the 
moon hare  veiit8ured solely by means of aprioristic theories to 
l.calcnlate" the weather for long periocls in advance. 

There are many widely different methods by which the va- 
rious Glasses :ind kinds of weather prophets c y r y  on the mark 
of weather forecasting. There are those who iiiake use of the 
behavior of animrls to foretell the weather; hunters who rec- 
ognize the cliarncter of the apprnaching seahon from the ac- 
tions of the wild animals; the observers of l i rds .  spiders, 
crickets, ants. and other aniuials from whose conduct they 
judge of the approaching weather. But in aclilition to tliis class 
which utilizes living animals there is another opposing class 
that  prefers to inake use of the dead substances of the animal 
or regetable kingdoms, such as hairs, strings of instruments, 
roots and fibers of plants; by iueans of their espansions or 
contractions, either with the aid of little weather houses and 
figure6 or without them. they recoguize the coming weather. 
Others prefer to consult stones ani1 walls as to the character 
of the weather to be expected, ani1 turn rather to  inorgmic 
nature in order to learn froni the '*sweating" or Jryness of 
these whether to espect rain c)r continued fine weather. Thus, 
as you see, all the kingdoms uf nature are drawn upon to fur- 
nish prognostics of the weather, and it may de1)encl upon tlie 
occupations rind predilections of the various persons in- 
terested in the coming weather mliether they give the 
preference to one or the  other. But  I had almost for- 
gotten to inention another class-perhaps the largest- 
those who are not to be satisfied by any one of the three king- 
cloms nor even by all three together, ani1 who rely only on 
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their own bodies for foretelling the weather-assuming, of 
course, that  these have nerves, joints, and corns; sometimes it 
is the stomach and sometimes even the head that  is macle use 
of. I am not  joking in  the least; on the contrary the persons 
inclined to this kind of weather forecasting excite my sincere 
commiseration. 

If these classes of weather prophets wlio undertake to  foretell 
the weather by the sensations of their bodies, by observations 
of the animal and vegetable kingdoms. and even 1 ~ y  the pro- 
cesses of inorganic nature, always rely upon facts which may 
have a distant connection with tlie weather, yet, they are still 
far behind that class which forms its conclusions of the ap- 
proaching weather froin observations of the weather concli- 
tions themselves. You are all well acquainted with this latter 
class of weather prophets; in every community there is a t  
least one person who is especially relied upon. whether he be 
a farmer, a miller, a teacher, or a pastor of long standing. 
They look u p  a t  the sky, observe the clouds and the direction 
of their motion, and from these they forecast the weather for 
the nest  day, with good results. Tliese local weather proph- 
e ts  rely indeed upon phenomena whicli have the closest con- 
nection with the coming weather. For the weather does not 
spring like a Deus ex Machina down from a distant cuckoo’s 
nest in the clouds, but  is drawn from comparatively near re- 
gions, or i f  you prefer, forms gradually in the place itself. 
This coming, this formation of the weather is announcetl by 
the  appearance of the sky, sometimes for a longer, soioetinies 
for a shorter time in advance, ancl the skill of the weather 
prophet consists in rightly interpreting, for the near future, 
the appearance of the sky and the weather conditions. Since 
it is generally necessary, in order to grasp the weather condi- 
tions correctly, to have a clear judgment founded on loiig ex- 
perience in  observing, together with an accurate eye a d ,  I 
might almost say, an inborn quickness of perception. tliere- 
fore, there are, as a rule, only single individuals in  every 
community who enjoy the reputation of being good weather 
prophets. Certain phenoniena. however, are of so typical a 
nature that they have been reduced to fixed rules nntl are 
everywhere expressed in popular language. 

Thus every country has its weather signs; i f  the c~loucls are 
increasing, a storm or  continuous l~acl weather is a ~ ~ ~ w o a c l i -  
ing. In  every locality there is one direction of cloucl motioii 
that  betokens bad weather, ancl another, generally tlie oppo- 
site direction, which portends fine weather, etc. V-eather 
rules relative to the red morning ancl evening sky have been 
deduced. The rules that  bad weather is especte(1 when in 
any given locality the sumiiiit of a certain mountitin is 
covered with a cap; that  a s n d l  b*matery” halo arouncl the 
moon indicates rain; that  the weather will continue lmd i f ,  
when the clouds break up. a second liglit covering of cloucls 
is seen above them; tha t  it will be fine weather if. after rainy 
weather, according to tlie locnlity, a certain nincl sets iii: 
that  a slow Breaking up of the cloucls gives promise of fine 
weather, etc.; all of these rilles have been fnrniulatetl from 
long-continued and accurate observation ancl are exceedingly 
well adapted for local weather forecasth from one clay to tlie 
next. Experienced observers also know fronl the color and 
nature of the cloucls whether tlie prevailiiig weather. iintwitli- 
standing othermise favorable indications, will contiiiue or 11 ill 
change, and by these delicate distinctions they generally itc- 
quire the reputation of being especially good weatherpropliets. 

These observations of weather signs led the way. however. 
to  more far-reaching rules which inclucled the attempt to cle- 
termine from the weather conditions a t  a certain season of 
the year what they would he for a long series of days; or, 
to determine from the weather of a season. or of R cert:iin day. 
or a fraction of a day, tlie conditions of ai1 approaching seasoii. 
Thus originated the so-called *‘farmers’ rules.” among which are 
some vduable ones based upon good observatiom extending 

over a hundred years, bu t  in contrast to these there are, an-  
fortunately, many poor ones for which we are indebted to the 
superficial and frivolous rules manufactured by speculating 
calendar makers. 

Others, however, went still further ancl, from observing 
that  the weather of one year resembletl that  of a former year, 
coiicluded that there is a certain regularity in the recurrence 
of years with similar characteribtics. and that they were justi- 
fied in enunciating the law that  almost exactly the same 
weather returns a t  iiitervals of eleven, or of eighteen or nine- 
teen years, so that  i t  would only be necessary to expect in the 
coming year t,he weather observed a certain number of years 
before. It is evident that  this rrould be the simplest method 
for predicting the weather in any year, clay bp day or a t  least 
week by week, and this is tlie system followed in the so-called 
6‘hundrecl-ye:tr citleiidar.” TTnfortunately the facts do not 
agree n i th  tlie predictions. 

Botli the iiiethods above named in general endeavor to keep 
one free from preconceived ideas as to causes, ancl base their 
predictinns of the weather only upon earlier observations and 
experience, often snpported by rec*ords of tlie weather actually 
prevailing. whether niacle with or without instruments. There 
are other prophets who have sought for the cause that domi- 
nates the weatlier aiicl weather changes ant1 aclopting this 
n hen found have nincle their weather predictions in accorclance 

itli the properties, moveiuents, ant1 chxiiges of this accepted 
cause. 

This latter class, somewhat preci1)itutely and without suffi- 
cient experience in tlie priiic*iples nf observational work, bu t  
driven 1)s the innate longing in the human breast to seek for 
a cause for all iuatters and supported only ~ J Y  general apriori con- 
siderations has sought for tlie clniiiinating caiise of the weather. 
Thus, froin tlie conhicleratiou that  the sun cloininates ererytliing 
on tlie earth Professor Zenger has chosen that as tlie agent of 
the weather chances, w1iic.h he ascribes to the robation of the 
sun on its axis. Now, since the t h e  refluired for a revolution 
of the sun occii1)ies almut twenty-six days, lie lias chosen one- 
half of the tiine o f  :% reTolution, that  i\ to sap twelve to thir- 
teeii days, its the period liy nhich lie ineasures the changes of 
the weather, ancl lins arrangecl n weather calendar according 
to whicli tliere is a ilny of disturhance exery twelve to  thirteen 
days. I n  the iiiterval 1Jetwecii the two days of disturl~ance 
there is mi interval of snfety or what he c.i& Lbc.alnis.” The 
coinparison o f  the predictions of the “ days o f  disturbance,’ ’ 
and ’’ days of caliiis,” with the weather iictlially occurring is 
hupposecl to give tlie pro~)f  of tlie correctness uf the assuiiip- 
tion that the semirotati(m of the sun governs tlie weather. 
Up to tlie present time, however, this has not yet been nc- 
complisliecl, for the ntteml)ted cleiuonstrntion has entirely 
failed. 

The inethotl of weather preclictions prnposed by Professor 
Servns is o f  it  similar cliarncter; lie considers the interior of 
the earth, nncl from the fact t,hat the attraction of the earth 
upon the atmosldiere attaches the latter to the earth, he ar- 
gues that  ‘. all the great disturbances in the equilihium of our 
ittiunspliere are caused by cliaiiges in the condition of the in- 
terior of tlie earth, which produce chturlmnceh in the power 
of attraction.” Ton will see at  once, without further explaIm- 
tion, that  this is not a teiialdc principle for weather predic- 
tions: Servus himself, f u r  the purpose q f  preliaring weather 
predictions, lias lieen obliged to call in the sun ancl innon to 
hih aid as causes of the clisturbnnre in tlie coliclition of the 
interior of the earth. I n  this way his method approaches so 
nearly to  tliat of Zenger ant1 those of tlie lunar prophets that 
we need not treat of it separately. 

But  Professor Latnprecht has shown l ib  in a iuost startling 
nianiier how far one may be led away by aclopting n priori 
causes for the chmges of weather without a sufficient basis of 
experience. By analysing a series of observations for several 
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years he has discovered five periods in  weather processes, one 
of 12; clays, one of 123; days, one of 13r”r days, one of 14% days, 
and one of 29+ days. Before passing on I must just tell you 
that one can, according to  his method, compute periods of 
almost any leiigth desired. This is not objectionable; bu t  he 
now proceeds iminediately to  find the causes for these periods, 
which mere really only computed and not a t  a11 furnished by 
experience, and, since lie sincerely Tc-ished it, he found them. 
We can only be astonished a t  the boldness of his hypothesis. 
He assumes the earth to be surrounded by five rings, similar 
to the rings of Saturn, and tha t  their periods of rotation and 
temporary relations to one another are the causes of his 
weather periocls. Lamprecht represented to himself the es- 
istence of these imaginary rings in such a manner tlint lie 
immediately endowed the rings with names, giving them suc- 
cessively the following magnificent names : Emperor William 
ring, Moltke ring, Bismarck ring, Copernicus ring, King Albert 
ring. 

An old and by far the most widespread method of weather 
prediction is based ou the idea, which is I might say unix ersal 
among mankind.’ that  the heavenly botlies have an influence 
on e\ erytliing mhic.li takes place on the earth, and particularly 
upon the weather. Tlie moon is that one wliich was supposed 
to inore especially influence the weather, although this power 
was attrihutecl to tlie planets also, SO that  each one produces 
a certain kind of  weather, and therefore divides the year into 
clamp, dry, stormy. quiet periods. etc.. according as one or the 
otlier planet is the ‘* ruler for the year. ” The mooii is crecl- 
itecl nitli being the principal clominator of the changes of the 
weather. The weather is supposed to change by preference 
with the moon; therefore the new moon and the full moon 
especially possess the power of influencing the weather, and 
one (Jf the inost widely spread weather rules is that the weather 
changes with the new iiioon aiid the full moon. However. the 
first ani1 last quarters are considered of greatest importance 
by a great many. Especially clever observers of the influence 
of the moon upon the weather pretend to have also observed 
the distinctive individual influences of the phases kiiown as 
octants. I n  general the opinion is very widespread that the 
decreasing moon exercises a weak and the increasing moon a 
strong influence. Thus far the theory of the influence of the 
~ n n o n  on the weather is the direct result of the p o p l a r  belief 
iu the inoon, without regard to any scientific basis. 

I :tin not able to state whether the growth of this popular 
belief was preceded by observations of the weather changes. 
aiid is therefore to be regarcled as a result of observations (it 
is iiot a question here as to ahetl ier the latter were defectile 
and inconvlusive or not) or whether, on the contrrtry, the be- 
lief in the influence of tlie heavenly bodies and in tlint of tlie 
one which, after tlie sun, appears the largest and most striking 
to niaiikind, namely, the inoon, was the earliest step, and that  
it war in  tlie l ight of this belief that  observations were firbt 
made. At all events the latter is far more probable than the 
former, and. therefore, I can not pu t  the moon theory of weather 
predictions in the same category as tlie methods ineiitionecl in 
preceding paragraphs. These latter methods mere certainly 
based on observations (we say nothing as to whether tlie ob- 
servations mere correct or not) ;  bu t  this is not established in 
regard to the belief in the mooii theory: indeed tlie probability 
is in favor of the contrary process, namely, tlie opinion tliat tlie 
nioon must influence the weather came first, aiid observations 
only came later in order to  see if tlie theory mere correct. 

This idea is strongly supported by the more recent clevelop- 
tneiit of the theory of the influence of the iuoon upon the 

1bstrolog;v semis to hare lieen slieciall) cultivated in BIrsn~iotaniia m i l  
to ha\e been spread north, south, a n d  \rest l ~ g  Sanskrit, Greek, and Aral) 
influences. There is no record 
of its liavirig had any  great inHrience among the C’hinese, BIalays. or 
American Indians. I t  can, tlierefurr, liardly be spoken of as universal 
airiong inankind.-ED. 

~ -~ ~ 

It  i.; 1)eculiarly Asiatic: aud European. 

weather. This newest and a t  the present time very prominent 
phase of this theory did not s tar t  by collecting reliable ob- 
servational data and deducing from these observations the 
influence of the moon, upon the weather. b u t  first adopted the 
old belief in the moon and then sought to  create for it a sci- 
entific basis by means of a priori assiiinptions and even theo- 
retical mathematical explanations. 

With these results, either assmiied or computed, the rep- 
reqentative o f  the moclernizecl theory of the moon appears 
before tlie public and invites liis contemporaries to test his 
‘.results” by observation. This process is, as you see, the 
exact opposite to that of the true empirical method. The 
empiricist makes observations, olmerves long and innch. and 
sums UIJ the general results of  the observations in certain 
propositions or &.rules,” itnd when it is poshible, draws his 
conclu&ms as to the cause of the phenomena. The modern 
moon prophets turn the process upside clown. They designate 
the moon beforehaid as tlie cause of  the  changes of the 
n eather: from tlie various 1w*itionb (if the in0011 with respect 
to tlie earth and tlie sun, with tlie ashibtance o f  tlie laws of 
attmction-n-ithoit any strict in-\ estigation as to how far these 
caii possibly be of influence-they coiupute tlie attraction ex- 
ercisect 1)s the iiiooti iii its separate positions, and say on such 
aiicl such a clity the influence of  the inoon must, have produced 
s~ic*Ii and bUC’h a rehult on the neatlier. The confirniation 
of thebe preclictions by the observations shoulcl then only 
show the acciir:tc~y of their assuuiptionb and computations. 
The number of these iiioclerii iuoon prophets is a t  present 
large; inan) of tlieiu tnlie intc) conhideration tlie planets in 
a(1dition to  the inoon. Tlie nameh of the inost prominent ad- 
vocates of these mooii theories are known to you. They are 
as follows : Fall), Ledochon-ski, Gladbach, Deliitschinski, 
C::tri~~)u-Lagraiige. A. PoincarC.--not tlie celebrated mathe- 
maticiaii-aid Digby. 

into the causes of the weather \\ere regarded as incorrect a i d  
iiiiproper. By this prwentatioii of the subject I wihh oiily to 
show that  the iuoclerii moon prophets-aid probably also tlie 
oltler ones-have iiot introduced strictly inductive empirical 
iuethocls into their belief in tlie inoon. b u t  that  this belief 
nas there from the first nncl that  they lmve made use of the 
cliscoxery method for its confirmation, since it is on tlie basis 
of the moon theory, or, i f  yon prefer, of ain-ioristic cousidera- 
tions as to the influence of the inooii, that  they iiiake their 
weather predictions, and then froiu the agreement bet\\ een 
thebe they endeavor to cleduce tlie correctiiesh of their assump- 
tions. Against this inetliod as such there is iiothing to be 
mid, bu t  it clemands the inoht conscientious, htraightforward, 
logical, aiicl accurate cleterminatioli of the consequent n eather 
if we wish by this method to arriTe at  a confirination or  refu- 
tatiou of the propositionc: aclrancecl as to tlie influence of the 
inoon. How this is to be nian:tgetl me have still to learn; 
meanwhile it is a t  present only necessary, in this enunieration 
of the various iiiethocls for predicting tlie we:tther, to  include 
that  one which represents tlie influence of the nioon. 

A s  soon as inen lwgan to observe tlie barometer attentirelg, 
tlieg begnii g r d u n l l y  to recognize that the rising and falling 
of the barometer had an evideiit connection with the n eather. 
It was the celebrated burgoinaster, Otto ion  Cfuericke, of 
i\Iagdeburg. mho first used the lmruiueter as a ‘.weather glass.” 
He nppliecl, even tlien, to his 15 ater barometer the cbweather 
scale ’’ which is at preqent in such general use, on which the 
highest r e d i n g  occurring at  aiiy place is clesignated as 
‘.Fine TVeather.” the lon est reading as ‘‘PLaiii and Wind,” etc. 
Tlie bnrometer :IS a w-entlier glnss has taken i ts  course 
thr(Jugh0Ut the n-orld and is, to-clay, uhecl almost universally. 
After the introductiou of the aneroid lmrometer the “n eather 
scale” was also attired to  tliat ant1 n hoever purchases such ai1 
instrument pays particular attention to iiiake sure tha t  the 

It would Le quite erroneous if this inethvil of iiivestig a t’ 1011 



DECEMBER, 1903. MONTHLY WEATHER REVIEW. 579 

weather scale is correctly fixed on it. The makers of these 
instruments must know the mean pressure a t  the dxell ing 
place of the purchaser; there they place the term crClliange- 
able;” the point where the pressure is about 10 milliineters 
above the mean is “fine.” aud a t  about 20 millimeters above 
tlie point designated as “changeable” will be “steady,” .*fine,*’ 
or d r y , ”  or the like. At about tlie same distance below 
“changeable” is placed *‘rain” and storm.” 

Whoever has provided himself with :tu instruuieiit of t,liis 
kind believes himself to be tlie possehsor of a self-registerilig 
weather propliet and is generally highly iiidignnnt i f  it raiiis 
when his barometer stands a t  fine, or astmiishecl if i t  is fine 
weather when tlie baroiiieter says rain. Since these erroiieuiis 
indications are not unusnal with the Imroineter. therefore 
faith in it as an iiic1ic;itor of the weather is very iiiuch cli- 
minishecl and is only maiiitttined a t  all, on the one h a n d  by 
the fact that  the barometer freqiielitly L ,  iiiclicates correctly ‘’ 
aud, on the other hantl, b y  for(-e c ~ f  habit. Freclnently, how- 
ever, one liar taken refuge in another instrument, iiamel>. the 
hygrometer. This instrument shows only the :tmount of muis- 
ture actually prevailing in the air, in the same may that  the 
barometer indicates the actually prevailing pressure. As tlie 
pressure and the iiioisture are both connectetl wit,li the 11 eatlier. 
the hygrometer may be usecl as a weather prophet in tlie s:tuie 
way as the bnronieter, nlthougli that  is not, its real rwntion. 
If the liygroiiieter shows n high degree of moisture, that  only 
indicates that  the air is just then very iiioist, and this gen- 
erally happens only when the weather ib a l r e d y  bad. Hon ever, 
i t  happens soiiietiiiies that  the iiioisture in  the air increases 
while the weather is still fine, hi) that  the liygroiiieter then iii- 
dicates approaching bac1 weather. I n  the sniue way, the Ly- 
grometer will generally indicate dryness wheii the weather is 
fine; i t  will sometimes, however, wlien the weather is not yet 
h e ,  point to decreasing moisture. and thereby foretell ap- 
proaching drier and filler weather. The best  of tliehe hy- 
grometers are niacle o f  huinan liairs, tlil estecl of grease, M 1iic.h 
hatre tlie property of Leiiig expmtlecl by d:mipness and con- 
tracted by clryners in a most ac1iilir;ible iuaniier. Tliis property 
of varying its dimensions with the cliaugiiig moisture ih also 
possessed by other animal ant1 \ eget;il)le substances. There 
are a num1)er of weather indicator+ of this h i d ,  among which 
the little house mith the little man and  woiiiali, in which the 
man goes out  in  bad weather and the woiiian in fine weather, 
is probably tlie best known. 

Tlie discredit into which the hygroiiieter, as a weather prophet, 
has often fallen, is as easily understoocl, as in  the case of the ba- 
rometer. I t s  duty is only to shorn the moisture actually prel  ail- 
ing a t  its locality. and tliih knowledge does not eaable one to 
make determinations of the approaching weather aiiy more ac- 
curately than does a knowleclge of the pressure a t  aiiy place. 

A new, and we must a t  once say, a truly einpirical method 
of weather prediction is that a t  present in  use 1)y d l  the oK&l 
central Ineteorological establi4iinents in the world. This 
inethocl has gracluitlly and slowly dewloped according to the 
exact rules of investigation in  bcientific 1)ractical uieteoroloEy, 
and is still far from ha\ ing reached perfection. It has de- 
veloped entirely, without any acldition of ai1 aprori nature, out 
of the observations of tlie weatlier processes, and is, therefore, 
basecl entirely upon well estaldisliecl observational data. The 
most fundamental of these facth is that  the weather ib asbociatecl 
with the distribution of xtinoq)heric pressure. It has been 
recognized more and inure clearly by experience that the 
weather is determined. not b y  pressure as shown by the ha- 
rorneter a t  the place of obsenrntion, bu t  by the  barometric con- 
ditions that  prevail over vast regions-for instance, those c h -  
tributed over the whole of Europe. Therefore, one must chart 
and study the distribution of atmospheric pressure over tlie 
whole of Europe if one wishes to uiiclerstaiicl the weather nct- 
ually prevailing. 

It was necessary, first of all, t o  determine bx extended ob- 
servations, made as nearly simultaneous as possible, the dis- 
tribution of atmospheric pressure for a definite hour, in order 
to perceive to what kind of weather this distribution of 
atmospheric pressure corresponded. It was by this means 
demonstrated that there is an extraordinarily great variety of 
forms of atmospheric pressure distribution ; that  these, how- 
ever. can be classified into a certain number of types 1)s having 
regard to the form RS well as to the weather conditions given 
in these forms. Allow me to illustrate. 1)y some of the cases 
before us 011 these charts, tlie iiianner in ~ l i i c h  this study of 
the relation between the distribution of atmxq)heric pressure 
and the weather has lwoceedecl, a work that  is u t  present 
being still further carried on. 

Figs. 1 to  S present the principal types‘ of the clistribution of 
atinorpheric pressure over Europe. They have been chosen 
in order that  we may observe those types which influence the 
meather in Austria. Here we find the distribution of atmos- 
pheric: pressure grouped, on tlie one liaiid, according to the 
location of high mil low pressures over various regions of 
Europe. aiicl on the other hand, according to the fornis of the 
isobars. These are not average or iclenl charts, but  each one 
reproduceh the clistrihutioii of pressure actually observed 
from 7 to 8 o’clock in the inorniiix of n, certain clay. We have 
here before u s  the follomiiig typeh: 

Region of high 
pressure central over Europe, gradunlly cliniinishing in all 
clirectioiis. 

( h )  Weather iiiap for ,J:ini~arg 3, 1894. Region of high 
pressure over the north of Europe. region of low pressure 
over the Mediterraiiean Sea. 

((-) Weather map for February 33. 1SW. Region of  high 
pressure in the northeast. or iiortliern Riibsia. region of low 
pressure mer tlie Atlantic Ocean in the nest. 

( ( I )  Weather inap for J anua r ,~  lu, lW9. Region of high 
pressure in the southwest over the Balkan Peninsula, region 
of low preshure in the northwest. 

Region of high 
pressure in the south over the RIetliterranean Sea, region of 
low pressure oyer the north of Europe. 

(t’) Weather niap for Jaiiuary 30, 1892. Region of high 
pressure in the southn est over Spain, region of low pressure 
over the north ancl east. 

Region of high 
pressure iii the northwest over England, region of low pres- 
sure in  the east and southeast. 

Region of high pres- 
sure in the west and east, region of low .pressure over the 
whole of niidclle Europe from the north to the south. 

These selected charts are representatives of the most im- 
portant styles or types of the clistributioii of atinospheric 
pressure upon n hich our weather depends. The thorough 
and persevering study of the we:ttlier that  prevailb on tlie oc- 
currence of each type has led to the definite and certain rec- 
ogiiitioii of tlie following theorems: 

1. The weather. in all its tletails, depen(h u1)oii the ch t r i -  
bntion of atiiiospheric pressure, and the siime weather always 
corresponds to the same location relative to this distrihu tion. 

The weather of an) IJlaCe is, therefore, determined by 
its positioii in, ancl relation to, the various stvles of pressure 
distribution. 

hat distribution 
of atmospheric pressure will prevail on a certain clay. or on a 
series of successive clays or a longer seaboil, then the weather 
of the day, or of the period of time. is thereby deterniined in 
advance. 

ty”+” i1re tv l w  rn.ll)- foun~l.--Er). 

(10 Weather iiiap for September 22, 1 S M .  

( I , )  Weather inap for Novenilxr 26, lSS8. 

(11) Weatlier map for October 17. 1895. 

( h )  Weather map for May lti, 1S95. 

3. 

:j. If we succeed iii knowing in nclvance 

- 

?The ina~bb al’p (Iiilitttvl in this  trailslation, a 5  :ilialogous A h i e r i ~ a i ~  
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4. The modifications introduced by reason of geographical 
conditions, the configuration of the ground, as for example, 
the location of a place in  the Alps, etc., are constant for the 
location in each style of pressure distribution. 

By means of these theorems, which mere cledaced from es-  
act observations, the foundation was laid for a careful metliocl 
of weather prediction. TWO things were now necessary: ( 0 )  
The perfecting of our  knowledge of the typical distributions of 
atrnosplieric pressure and of the details of the weather atteiicl- 
ing them; ( h )  the declaction of tlie rules, according t o  which 
one form of clistribution of pressure either remains htationarg, 
or moves over Europe, or changes into another form, or is 
pushed aside by some other type. 

It is in the nature of things that  the first task is more easily 
accomplished than the second. The present state of the ar t  
of weather prediction in our central meteorological institutes 
corresponds to  this condition of afiairs. The cletailh of the 
weather conditions within the rarious styles of pressure (lis- 
tribiition are, on the whole, quite well kno\vii: however. there 
remains niiich to be clone in this tlirection. and it is now oiie o f  
the most important duties of meteorology to nirist thoroughly 
investigate, in all clirectioiis ant1 details. tlie distribution o f  
the weather according to the foriiis of pressure distribution. 
The knowledge of the weather cnnclitions for every 1)lace and 
for every type of pressure distribution offers the oiily entirely 
satisfactory empirical basis for weather predictions: moreover, 
it is by this linonledgc. alone tliat we can hope a t  some time 
to disco\-er the fundaniental laws o f  the Changeb in the weather. 
This knomletlge, however, does not lead us iiiimecliatelg to a 
prediction of the approaching weather, lint only teaches us to 
know the neather of one particnlar place when the (lihtriliti- 
tioii of pressure is known. I n  order to  1)e able to predict the 
weather. wc must know one thin:: more: we intist know in 
advance what distribution o f  atmospheric pressure will pre- 
vail a t  the time for which we are predicting the weather. This 
forekno\vledge of the pressure distribution is the start ing 
point upon which the whole weather forecast clepends. If this 
foreknowledge of the future clistribution of atmospheric IJWS- 

sure is impossible. then weather prediction is iinpowihle : i f  we 
can foretell it approximately, then a weather preclictivii of 
greater or less probalJilitg is possible, nnc l  we shall be able to 
make a larger iiuiuber of correct thaii of incorrect pre(1ictionb; 
i f  the distriliution of atmospheric pressure can l)e known in 
advance witli certainty, then \\-e shall be able to make weather 
pre cli c ti 011s with certain tg . 

Now, liom (10 we stand as to tlie question of certainty in fore- 
seeing the approaching distribution of atiuospheric pressure P 
If we knew the l a n s  according to  which one distribution of 
atinoqiheric pressure changes OT e r  into another, or according 
to which it moves across Enrope, as well as the laws that 
came one distrilnition of atniospheric pressure tso continue 
stationary or suddenly hreak 1111 ancl another one result froin 
froni it, tlieii tlie probleiu conlil be solrecl mid future weather 
could be predicted with entire certainty. We should proceed 
with mathematical accuracy in the prediction of weather. ani1 
be able to attain the correctness of the astronoiuers in their 
predictions of celestial planetary iiiotions and plienomena. 
This of course, is the ultimate aini of nieteorological science. 
bu t  we are a t  present so far reiiioled‘froin i t  that  we have inay 
well founded doubts as to whether thih object will ever lie 
attained. Up to  the present tiine we are only able to clecluce 
from the experience hitherto acquired a few eiupirical 1an s of 
limited qqilicability, according to which the types of distrihu- 
tion of atmospheric l~ressure remain stationary, change, o r  
transform themselves entirely, or perhaps move away over the 
earth ; even this limiter1 empirical knowledge relates alniost 
entirely to  the change from one dny to the next. Siiicxe tliese 
eiiipirical laws as to the clianges in the distrilmtion uf atiiios- 
pheric Iiressare are so defective tlie difficulty of foreheeing the 

approaching clistribution of pressure is correspondingly great, 
aucl the prediction of the weather even for the nest  dag is pro- 
portionately iinreliable. Since we have to  do only with theo- 
rems fouiiclecl entirely upon experience, the persons best cluali- 
fiecl to make the predictions are those who through long years 
o f  pr,zctise have collected the most theorenis as to the variations 
in tlie forms of pressure distribution. and have also learned by 
practise the many modifications to which these theorems are 
subject. I n  the forecasts for the nest  clay men of much es- 
perience attain to more than 80 verifications in a total of 100 
predictioiis; but  the prediction of the distribution of pressure 
for niore tliau one day in advance lias such a low probability 
that in a forecast of the weather for seyeral clays in advance 
\J e must eslbect iuore failures than results. 

Toil will say: ‘ 1  It is despairingl> little that  me have to espect 
from bcientific weather 1)redictious, alii1 hence i t  is not to be 
woutlerecl a t  that  the public generally clainors for iuethocls 
that  1ironiise inore.” It is easy to  proiiiise, but  one’s proinise 
iumt  be kept. a d  that i h  llifticnlt. I t  would also be easy for 
scientific nieteorologists to i i d e  the same promise3 and lioast- 
ings as the other weather phophets, h i t  they woiilcl then cease 
to be calle(1 scientific. Ant1 of what u s e  is it  to cling to those 
weather liroiihets who certainly liroiuise a great deal. but 
fiiiizlly leave yon iii the lurch? Of tlie liopiilar methods of 
preclicting the weather nlmve eiiuiueratetl, none accoiuplish 
iiearly as iiiuch as is accouiplislied a t  present 1)y the scientific 
method; indeed, very often they accoiiildibli nothing beyond 
the noise they make iii pmising thriiiselve.;. Howerer, before 
I lregin to criticize the various iiietliocls. I will liriefly lay be- 
fore you tlie l)roces\es acloptecl in weatlier prediction a t  the 
centrid ueteorologicd stntiuiis. Tori h o w  that  at our C’en- 
t r n l  0fitic.e iu Vieniin, fur  e.;auiple. telegramr arrive every 
~ ~ ~ c i r i i i n g  from more than 140 places over the whole of  Enrope; 
tliese telegrams contain the oliservationb i n d e  that inorning 
o f  pre\hnre. temperature. Inoistnre. prec*ipitation. nncl wincl. 
According to these telegrain\ the c-liart of the dihtribiition of 
atmospheric 1)res~iire i:, drau ii as it prevailed over Europe 
that rnorniiig : ant1 from this Imrticnlar htyle o f  dibtrilintion of 
:ztiiiosliheric pressure in conjunction n itli that  which prevailed 
on the preceiling day, ant1 by iiiakiiig use of tlie above-men- 
tioiieJ eiupirical lttn-n governing the clianges in the forms of 
tlic pressure areas, n tracing is ninclle uf tlie prolmlJle weas of 
atniosplieric* lwessiire for tlie next clay. When thi\ sketch is 
coiiipletecl, then tlie predictioiis for the :trious portions of the 
kinploiii are lilade u1)oii tlie Insis of  our knowledge of the 
weat,lier cuntlitic ins a t  tlifferent poiiits o f  each area of atnios- 
pheric 1)ressin-e. Thus, tlie 1)riiii:zry difticultg coiirists in forming 
n c o r m 4  conception ~ ) f  the presc;iire clistributioii for tlie next 
day, liased oii that  preiailiug- 011 tlie i i i~~rni i ig  of the clay in 
iluestion. and a t  the .;:itiue tiiiie a clear itlea as to tlie velocity 
witli wliicli the changes will procee11. 111 order to facilitate 
thi\ Jifticult task tlie Central OKice reveives iinmeclintely be- 
fore tlie making of the forecabt, wliich take5 place a t  1:30 
1). in.. :I hliort telegrxui from twelve selected stations in Aus- 
tria-Huugarj . giving tlie Iate\t information as to changes in 
temperizture. pres5iire. nntl cloudiiiess that  liave occurred a t  
tlie\e stations siiive the morning o1,servatioa. Froni this last 
iteiu we can perceii e with ~uore certainty wliether we hare 
fornied a correct idea as to the distri1)ntion of atmospheric 
1JYeShIlre for the n e l t  (lay or not null. therefore. whether to 
retain or modify tlie forerast. I t  is only after tlir data of tlie 
Iiiidltlay teleqraius hale  been niacle use o f  that the definitive 
forecast is Inarle. At l :45  11. 111. the weatlier reliort goes to 
the printer and the corresponding telegramq are sent to those 
who have subscribed for the daily telegraphic forecasts. 

The results of this system o f  honest weather forecasts are 
indeed Inotlest, but are such as to show a real ancl striking 
profiress in weather lireilictioiir as coiiipared with other 
uetliocls. Of (‘ourhe even tliis earnest scientific method allo\vs 
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US only to  consider the general characteristics of the weather 
as, for example, “fine,” “windy,” c‘mild,” “fine and cold,” 
cLcloudy,” “rainy,” “warm,” etc., as the object of the weather 
forecast. This method would immediately supplant a11 others 
if it would undertake to foretell the duration and amount of 
precipitation, tlie degree of tlie thermometer, the exact, force 
of the wind, etc. However, we may a t  present be very well 
satisfied if the general character of the weather is predicted 
for us. Vnfortunately, even the scientific method can give 11s 
no positive certainty, since even by confining itself to these 
general characteristics it can a t  present offer only a little 
above 80 per cent of verifications of the weather. 

I n  this state of the case it is self-evident that  our  efforts 
are to be guided in the direction of those studies that  will 
lead us to an ever increasing accuracy in  forecasting. These 
studies of course relate (1) to more and more thorough inres- 
tigations of the weather conditions a t  every point and in every 
phase of the distribution of atmospheric pressure; (2) to tlie 
discovery of signs by which to form a judgment (0) as to the 
rapidity and paths with which each type of pressure clis- 
tribution moves over Europe; ( h )  into what other forius a 
given type of distribution transforms itself and the rapidity 
of such change; ( c )  what changes in  the weather attentl the 
various modifications of one and the same type of :Ltmospheric 
pressure distribution. With the increase of 0111- knowleclge 
on these points the weather predictions will also become more 
and more accurate; however, it is very doubtful whether it 
will ever be possible for US to invariably attain nbsolute ac- 
curacy even for one day in advance. Every increase in tlie 
percentage of verifications is, however, of the greatest value, 
especially to national economics. 

Now, as a matter of course, the meteorologists are looking 
everywhere in order to take advantage of everything which 
may be of assistance to them in this matter. In the first place 
there are the many good weather rules that  have been clecluced 
from the experience of many hundreds of years. But  the 
greatest number and most valnable of thebe weather rules are 
only applicable to local weather predictions. whereas the 
central meteorological institutes must make their predictions 
for very distant countries also, as for exainple, Austria for 
Dalmatia, Vorarlberg, Bukowina. etc. 

Those weather rules, however, which relate to the weather 
conditions of certain definite dates and which are generally 
looked upon as farmers’ rules are sonietinies of great assistance 
in making forecasts. Thus. we know that on cert:tiii dateh o f  
the year there has for centuries heen a tendency to a wrtain 
kind of weather; for example, to rainy weather. Therefore. if 
a t  such periods the distribution of atmospheric pressure is uf 
such a form that it inay easily change to a type corresponding 
to the weather indicated by the farmers’ rules. then we iiiay 1)e 
tolerably certain that  n e  ninst, forecast met weather. But. on 
the other hand, if a t  some siich period the distribution of 
pressure is of such a character as mould ordinarily justify 11s 
in hoping for a change of weather, still we ~ U C J W  that  this 
change is not likely to occur, because there is a continued 
tendency a t  this period to wet weather m i l  a cliange of weather 
is not to be looked for. Such air1 as this from farmers’ rules 
is, however, of moderate value aiid rarely arailable. But  it is 
quite otherwise, in the opinion o f  the believers in tlie iuooii, 
when me conbider the support that  the weather predictions 
might derive from hypotheses that  attribute to the moon and 
the rest of the heavenly bodies a clecirlecl influence on the 
weather. I will express myself more in detail on this subject. 

First and foremost, I must insist most strongly on the fact 
that  professional meteorologists thesnselveb have always recog- 
nized end do recognize one influence of one heavenly body as 
most decisive and the sole cause of the weather on our  earth, 
viz. the heating of the earth ant1 of i ts  atmosphere by the sun. 
The sun regulates our weather; it gives rise to minter and 
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summer; by evaporation it raises the aqueous -rapor into the 
air, and this vapor, by cooling, produces clouds and rain, snow, 
storms, and hail; it is the primary cause of the differences in 
atmosplieric pressure, and in this way produces the winds. 

This heating influence of the sun, as also its modifications 
by  cloucliness, by the wind, by the change from day to night 
or from winter to sumlner, ancl by tlie properties of the earth’s 
surfnce. which, consisting as it clues of nater  and of land either 
cnrerecl with vegetation or barren and bald, has rarging capnci- 
tieb for a1isorl)in:: the sun’s heat-this influence of the heat of 
the suii has been established with the most absolute certainty 
by the most exact, olwrvations. I t  has heen demonstrated to 
be SO mucli inore iiuportant than any other cause, if any such 
exists, that  up to the present time i t  ha.; not been possible to 
recognize any other cause with certainty, in spite of tlie fact 
that  the professional nieteorulogists, and singularly enougli 
they only, linve instituted extensive ancl most thoroughly exact 
in\  estigations in order to discover such other influences, in cabe 
there are any, nnd to ileterlnine their value. And \\hat has been 
the result of these extraorllinxrily laborious and wearisome in- 
vestigations? Before I answt’r this questiun I must call your 
attention to tlie fact tlint not one of the representatives of the 
theory o f  the influence of the moon, t)r of m y  other cosmical 
influence, has undertaken to give an unobjectionable, rigorous 
denionstratiun of S U C ~  an influence. These gentlemen con- 
tent  themselres with the irtlentixe uiethocl and apply it in B 

1 ery singular imiiner. They iiiitlie tlieir preclictions f u r  cer- 
tain clays ant1 always c d l  nttentiun to the cases when they are 
successful, b u t  ne\ e r  trouble tlieiiiselves :ilJout the failures. 
Nom I beg you to 01 r i e  tha t  in erery game of chance where 
there are but  t n o  xlternatires there must occur 50 verifications 
out  of every 100 guehses, nlien a great number of guesbes are 
inatle aud it is all piwe clinnce. Tlie time a t  which the game 
of chance is played, or the tiine when the guess is nimle is 
aliwliitely without any influence whatever upou the result. 
SI). a h ,  the drawing out of an e l en  or uneven nuuiber of 
balls conltl have uo iuduence upou the weather even if it 
should occur to wine one aln : I ~ S  to pre‘lict fine weather when 
lie drew :in e \en  nmiiber and had weather when lie drew an 
uiieveu. one. If, therefore, one slioiilcl malie use o f  the abore 
nientionecl inJ entii e methotls. lie s1ioul;L carefully recnrd all 
the (‘ases, the failures a s  well as verificationb. And then, 
even if every seconcl case is a sue  s-that is to say, even if 
lie obtniiih 5 0  per ceut of verifica s-lie \rill know that the 
theorem ur assumption inrule use of  as tlie bnsis o f  the pre- 
clictions red ly  has no cnusal connection with the weather. 
Only when more than -50 per cent of verifications are attained 
can the arguiiient fax o r  tlie assiinlptiuu. aut1 so much the inore 
in proportion as the rerificatiouh exceed 50 per cent. 

Thi.; exact iiietliotl. the onl? one for testing their hypotheses 
as to the cosinical influence+ oil the weather, is the one that 
lias nexer been applied; in fact i t  lias often been distinctly 
rejectecl I3y tliose whu iiiaintaiii the esibteiice of these influ- 
ences; sncl yet those \\Lo make assertions should prole them. 
I t  was the 1irofessional inciteorologists themselves W ~ O  uuder- 
took the accurate exaniination of all tlie vnrious cosmical hy- 
potheses. aiicl Inrticnlarly that of tlie iudueiice of the moon, 
a i d  i t  was they mho found a sliglit iiiflueiice of the moon on 
storiiis, thunclerstorins. the ilirec*tion of the wind, atmospheric 
pressure, etc. Well, first 
of a11 oliserLe-aiicl I citu iiot inhist up011 i t  too strongly-that 
it is the professioiinl meteorologists, aiid they aloiie, who have 
macle these investigatioiih 15 liicli poiut to  a slight influence of 
the nioon. Nest,  I must direct, your attention to that little 
word ‘< slight.” The iiiflneiice thus rlixcoverecl by them is in- 
deed so siunll that  we (*an not even state with certainty 
whether it really tloes exist a t  all: o r  nliether, perliaps, it was 
oiily perceptil>le iii these investigatioiis because the period of 
time inclncled in tlieiii ib htill too short  to furnish us with an 

Now. do yon my, ‘ *  I toltl you so? ” 
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unexceptionable result. However, let  us assume that  this 
slight influence really does exist, and le t  us examine the 
amount of this influence a little more closely. Its magnitude 
is expressecl b y  the percentages of the favorable cases. We 
will, however, for once greatly exaggerate and assume that  
these favorable cases amount to a surplus of 5 per cent. That 
is to say that in 100 cases 55 succeed ancl 15 fail. Now, if  you 
use such lunar rilles for weather predictions, what does i t  ad- 
vantage you in  isolated, single cases? For instance, you are 
in doubt as to whether the rain is to be expected or not;  the 
influence of tlie moon indicates rain with a weight of 0.05. 
I n  spite of this small weight, if now you forecast bad weather, 
yon will, if 100 such cases occur, have a failure in  45 cases. 
Had you paid no attention to the inflnence of the moon, you 
would possibly have had 50 failures. Thus, in this case of 5 
per cent of surplus, that' woulcl be tlie whole effect of your 
consideration of the moon's influence. But  we have in fact 
assumed an exaggerated case. and the real iiifluence of the 
moon is in  every case less than one-half of this, i f  iiideetl i t  
really exists a t  all. 

You may rest assured that  the professional nieteorolofiists 
accept, nay even seek for, everything that can give them m y  
assistance whatever in their weather predictions. By con- 
stant investigation ancl study we may hope to advance step 1)y 
step, and per cent by per cent. Every single per cent of 
agreement that  is gained iq an important nclvance am1 suc 

KITE FLYING IN THE TROPICS. 
I(1 C>J I \  C R  L E'A\.I~. ,  alstwl Baltiiiuwe, RId , D r t e m l x ~ ~  2;. 1111~3. 

On June 1, 1903, an expedition under the auspices of the 
Cfeographical Society of Baltimore, directed by Dr. Cteorge E. 
Shattuck, Secretary to the Society, left Baltimore on the two- 
masted schooner l f i i i .  H. T i l i t  Ahiic, for the Baliaiua Tslantl~. 
The purpose of the expedition was to make a scientific surxey 
of the islandh d o n g  the lines of geology, physiography, h ~ t a n y ,  
climatologp, terrestrial magnetism, iiiarine life, nnd tropical 
diseases. The scientific staff, comprising 25 iuem1)ers. x i s  
selected largely from men a t  one time o r  another connected 
with the Johns Hopkins University and from represent a t ' 1ves 
of seireral of the scientific departments of tlie Vnited States 
Government. 

Included in the equipment for a study of tlie cliinatnlogical 
couditions of the idaiids was a complete nutfit for investi- 
gating, on a small scale. the conditions of the upper atmos- 
phere, loaned to the director of the expedition 1)s the  C'hief of 
the Weat8her Bureau. This outfit consisted of one medium- 
sized and one large box kite, two  meteorographs, a hand reel 
with 15,000 feet of steel piano wire, ancl a nephoscope for idti- 
tude measurements. I n  aclclition, the instrnnientnl equipmelit 
included a Richarc1 barograph, a thermograph, and a hygro- 
graph. a sling pSJ-Chrometer, a rain gage, and a rain recorder, 
the property of tlie hlarylancl State Weather Serviw. Provision 
mas also niacle for observations of ocean surface temperiitures 
from Baltimore to Nnssatu ant1 return, for tide observations, 
and for a magnetic hurvey of tlie islands by the writer. the 
results of which will he published later. The present report 
is contined to a discussion of the results of kite flying a t  
Nassau. the principal town of the Baliama Islands. 

Head winds and rough weather caused consicleralde tlelay 
and inconvenience on tlie outward voyage. and tlie expedi- 
tion did not reach Nassau until the 17th of June. Tlirough 
the courtesy of Mr. Flagler. the use of the grounds a i d  clu1,- 
house connected with the Colonial Hotel was kindly granted 
for the kite experiments. These grounds n ere by far the most 
suitable place to be found in the vicinity of Nassau for tlie 
purpose, being one of the few open stretches of tielcl upon tlie 
entire island. Situated west of the town of Nassau, along tlie 
northern coast of the island and just  lielow the ruins of old 

For t  Charlotte, the field afforded a free sweep of the air in 
the direction of the prevailing easterly winds of these lati- 
tudes. The Islaiicl of New Providence, upon which Nassau is 
situated, is a sinall island, measuring less thau 20 miles from 
east to west and about 7 or 8 miles from north to south a t  its 
widest point. It lies about 150 miles to the east of  tlie southeru 
point of Florida, in latitude 25" north. longitude 77" 30' w-est, 
along tlie northern edge of the trades. 

Several clays were spent in unpacking ancl mounting the 
meteorological, magnetic, and tide instruments. ancl the kites, 
and in waiting for favorable mincls. It was not until the 27th 
of .June that  the wind seemed of sufficient strength to warrant 
an attempt to raise a kite. At this season of the year winds 
above 10 miles per hour can not be counted on daily, excepting 
for short periocls. Beginning a t  sunrise with a breeze of 5 
or (i miles from the east-southeast, tlie strength increased by 
noon to S or 9 miles. with occasional higher velocities, but  
selcloui exceeded 15 miles per hour. 

To one accustoiued to tlie rapid ancl extreme fluctuations of 
temperate zone weather, the tropical conditions appear monot- 
onously uniforiu ; clear skies with intense sunshine, a few 
imtches of loosely formed cumulus  cloucls, au occasional shower 
o f  sliort duration, a sinall range of the thermometer, gener- 
:tlly, a t  this sea\on, keeping within the limits of 80' and goo, 
these are coliclitions which miiy repeat themselves day after 
clay for long periods. Though tlie tlirect sunshine is intense, 
the atmospliere is not excessively oppressive, being moderately 
dry, aiitl selclom stagnant. So far  as ~ierhonal comfort is con- 
cerned. these conclitions are less trying than the warni, muggy 
clays of the coastal plain of the Middle Atlantic States. In  
tliese islanclb tliere i h  generally a sufficient breeze for comfort 
when not ex1)oseecl to the direct rays of the sun; from the warm 
niniht a i d  stagnant atinosphere of the hliddle States tliere is 
often no escape. even under the shelter of roof or tree. 

A p r e l i i h n r y  flight was macle on  June 27, Letmeen 11 
a. 111. and 1 p. ni.. using the siiialler 7-foot kite. The wind 
wrns east-south-east,, n n c l  blowing with a velocity of about 10 
miles per hour. No effort mas made to reach any considerable 
Iieight, the main purpose being to  test the kite and apparatus. 
The maxiiniiiu elevation was slightly over lo00 feet. 
In all of the experiments condiictecl a t  Nassau, the kite 

meteorograph wits checkecl by iiieans of an aneroid barometer 
ant1 a sling psychrometer a t  the burface just before the kite 
was raised. a i d  a t  short iutervals until the close of the flight. 
I n  addition, tlie 1 ~ ~ 0 g r a 1 ~ h ,  thermograph, and hygrograph 
were installetl in the Nassau Cable (Mice, about three-fourths 
of a iuile distant, by the courtesy of A h .  P. H. Burns, Snper- 
intentlent of the Bahaina Calile; these instruments in turii 
were checked frequently by means of eye observations of the 
theriiioiueters a i d  mercurial 1)aronieter a t  the Cable Office. 

On Jul;v 1 the kite was raihetl a t  10 a. m. and not lowered 
uutil nearly 5 1). iu. The wind wah eaht-southeast, with a veloc- 
i ty of 15 miles, until 1 p. IU. .  when the velocity fell to 11 miles, 
which was maintained until the eucl of tlie flight. The day 
was marked by an unusual amount of c loudin~ss ,  varying be- 
tween fixe and seren tenths, mostly cumulus, with a few alto- 
cumuluh. h light scud occasionally passed under tlie kite. 
On several occasions the kite mas entirely obscured, being 
sometimes in the lbassing cloud, and sometimes above it. The 
greatest elevation attained was about 2600  feet a t  13:23 1). m., 
with A temperature a t  the kite of (i9", and a surface tempera- 
ture of 83". The atniospheric pressure, as registered on the 
kite meteorograph, was 27.60 inches, and a t  the surface 30.03 
inches. It was with considerable clifficulty that  the kite was 
maintainecl at the higher elevations. The tracings of t8he kite 
meteorograph, (see figs. 1. 2, 31, shon constant fluctuations, 
doubtless largely due to frequent reeling and unreeling in 
attempts to  increase the altitude of the kite, bu t  in a measure 
also to be attriliuted to variation iu the strength of the wind. 


